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highest reading of the barometer reported was 30.62, at Wauseon, on the 26th 
and the  lowest, 29.66, at Jefferson, on the 4th. The monthly range was'O.96 

Temperature.-The mean temperature was 49O.3, which is 3 O .  1 below thc 
five years' average, , 3 O  below the normal for the month, and is the lowest fo 
the month of October since the opcniug of the bureau. The hi hest tempera 
ture waa 89O.8, a t  Logan, 011 the 7th, and the lowest, 11O.6, at  Vfaverly, on thc 
81st. The monthly range was 78O.3, which 1s 9O.2 below the mea11 range foi - -  
the past five years. 

Becipitatzon (in inches).-The most noticeable feature of the weather wa! 
the unuauallvsmall rainfall. The mean foithe state was 0.76; this is 1.62 beloa 
the five-yea; average, and is lcss than one-third the normal amount. General 
though light, rains occurred throughout the state on the Sd, gth, loth, 11th 
23d, and 89th, and in the northern section on the lst, 2d, 4th, 6th, 2lst  anc 
22d. The greatest rainfall reported was 3.66, at Jeffekon, and tho least, 0.11 
at S ringborough. The drought which began in June continued throughoui 
Octoter, and as a consequence many of the small streams and wells have driec 
up, and the rivers are very low, causing serious interruption to business, man] 
furnaces being closed for want of water. The low stage of the water has a1Rc 
caused much sickness, typhoid fever being prevalent in nian parts of the state 

Avers e number of clear days, 12.2; avera e number of i i r  days, 9.0; aver 
e numfer of cloudy days, 9.8; avera e niim%er of days on which rain or snov 81, 8.7; least number of days on whic% rain fell, 1, at New Bremen; geatesi 

number of days on which rain fell, 14, at Cleveland (Hyde); mean monthlj 
rainfall, 0.76; average daily rainfall, 0.24. 

' 6  Oregon Weather Service," report prepared by B. 5. Pague 
Private, Sigma1 Oorps : 

A marked feature of the month has been the abnormally high temperaturc 
which continucd until the 2Sd in the qorthern and central parts of the state, tinc 
alon the coast, but on the date mentioned the temperaturc fell decidedly ; the 
first t i l l ing frosts of the season being reported on the 23d and 24th ; in the 
extreme southern nnd in the eastern portion the tem eruture continued high 

high from the 17th to 23d. The maximum temperature occurred from the 3c 
to the 12th, the minimum on 23d and 24th. An unusually warm wave wn.9 fell 
at Bandon, on Coos Bay, 011 the 11th ; it was very warm throughout the state 
on that day but especially so there; the temperature rose to 8 6 O ,  a very unusua 
feature. ' h e  observer reports an easterly wind * tcmperature of 68"at 6 a. m., 
74O at 9 a. m., 86Oat 12 m., nnd 62' at  6 p. m. f h e  mean of the state is 61O.3. 

Precipitation, (in inches):-The most marked feature of the month has been 
the great deficiency in thc rainfall in all sections. A few showers occurred, 
the &reatest numbrr, 13, a t  ARtoria ; the least, 1, at  Lakeview. The greatesl 
deficiency occurred a t  Bandon, where it was 8.36; the least, O.Gti, at For! 
Klamath. For the sewon, from July lst, the precipitation is below the average 
in all sections of the state. 

The '6 Pennsylvania State Weather Service ," report prepared 
under the direction of the Franklin Institute, Philadelphia, by 
Sergeant T. F. Towiisend, Signal Corps, assistant: 

The general climate of the state for October has been from 2 O  to Go colder 
than usual, es cciallyin the westorn and elevated counties. Thecold df the 16tb, 
22d, 26th, fin$ Slst was quite general, and nearly all the western and northern 
counties report snow on the 21st and 22d, in amountsfrom "ground covered " 
to one inch at Scranton and Wellsborough, and four inches nt Grcenville. 
Most vegetation was cut off throughout the state by the killing frost of Sep- 
tember 26th, althou h in some of the emtern and Routhern counties, and in 
the lower valleys, t i e  hardier sorts were continued until the severe frosts, 
which occurred during the latter half of October, and from which no district 
w u  free. 

The colder belt of highlands had a mean of 46' at observing stations, and 
about 40° for the bighcr Gurfaces. The central counties hnd an average of 47O 
a t  obscrvin stations, with a very considerable nrea of 60' in the valleys, and 
of 62O at d s t  Chester, Swarthmore, Uniontown, Pottstown, and Carlisle, 63O 
at Pittsburg, and GG0.6 a t  Philadelphia, which is not a full degree below the 
average for a series of years. The menn at  Erie was 48O.9, and therefore 4O.4 
below the general mean of 63O.3. 

Prevailing direction of the wind, southwest. 

until the 16th,when killing frosts were reported from t i ose regions$ was agait 

An abundnnt growth of fall wheat a d g r a s s  has been reported. 

The season at the lake shore was robably not so much extended a usual, 
owing to the severe frosts in Se temger and October. None of these changes 
were either caused or attended The month was 
remarkably free from storms or floods, the rainfall being general1 light. The 
southwestern part of the state is reported as very dry. I n  destmoreland, 
county the scarcity of water in wclls and cisterns is musing much inconvenience. 
At several posts of observation, the rainfall was less than an inch, at Pittaburg, 
State College, Ridgway, McConnellsburg, Huntingdon, Iudiana, Grecnville 
Washington, Greensburg. Cntawissa, Charlesville, and Phillipsburg. Erie and 
Fallsington were exce tional, with 4.43 inches at Erie, and 3.06 at Fallsington. 
The number of rainy fays varied from four to seventeen, the average for the 
state being seven. A severe wind storm from the southwest and west occurred 
a t  Greenbur , Grcenville, Clnrionville, Indiana, Ncadville, and Scrantoii on the 
evcnin of t i c  23d. The general atmospheric movement for the month waa 
rather feas marked than usual, and no northeast storm occurred east of the 
Alleghaiiies, 88 often happens in October. 

The "South Carolina Weather Service," Hon. A. P. Butler, 
Colnmissiouer of Agriculture for South Carolina, director : 

Temperature (in degrees Fahr.).-Monthly mean, 61.4; highest monthly 
mean, 66.8, at  Yemassee; lowest monthly mean, 66.9, at Kirkwood; maximum, 
91, at  Spartanburg, on 11th; minimum, 30, at  Chester, on tlie Slst; range for 
state, til; greatest local monthly range, 66, at Chester, Kingstree, and Spartan- 
burg; least local monthly ran e, 38, at Yemassee; greatest daily range, 41, at 
Yemassee, on the 7th; least faily rnnge 3, on tho 20th, at Beaver Mine. 

Precipitation, including melted mow (in inches).-Avernge for the state, 
6.96. greatest, 10.11, at Cheraw; least, 8.60, at Jacksonborough; average 
number of rainy days, 8.6. 

Wind.-Prevailing direction, north. 

general storms of severity. 

The following is an extract from the report of the L L  Meteoro- 
logical Department of the State (Tennessee) Board of Health," 
prepared under direction of J. D. Plunkett, M. D., President 
of the State Board of Health, by E. C. Bate, Bignal Corps, 
Assistant, Nashville : 

October was characterized by the large percentage of clear or fair weather 
and the almost total absence of electncal disturbances. The other features 
showed but slight departures from the normal. The cold wave which passed 
over the state on the Gthrresulted in a li bt frost in tho eastern and middle 
diviuiona. Altogether, the month was a fcli htful one. 

The mean temperature was 66O.9, slightly %elow the normal October mean 
of the past five years. The maximum temperature observed w a s  90°, recorded 
on tlie loth, and was the highest October maximum during the five years, ex- 
cept in 1884, when it reached 99O. The minimum temperature was 22O, re- 
corded on the Slst, and was, together with the Octobcr minimum in 1884, the 
lowest in the above corresponding erjod. The monthly range of temperature 
was the greatest October range furin the above period, except in 1884. 
There were three cold-wave predictions8uring the month, viz., d-bth, 24-26th, 
and 29-S0th, all of which were fully verified. 

The mean precipitation for the month was 2.67 slightly below the normal of 
past five ears. Of this amount the castern division received an avem e of 
three a n J a  quarter inches, the middle division two and a half inches, and the 
westcrn division, two inches. The ereatest rainfall was 15.60 inches, reported 
Et Fostoria, and the least was 1.22 inches, reported a t  Milan. 
rainfnll in tweqt -four consecutive hours was 3.80inches, reporte?:&%:;, 
on tho 19th. d e  first half of the month was almost rainless, sli ht showers 
being reported on the lst, loth, and 11th. From the 17th to tfe 26th, in- 
clusive, n e d  all the rain of the month was received the rains of the 17th, 
24th add 26tg being general, the others mostly local, an$ generally light. The 
hediest  rain of tbc month fell on the 24th. About fifteen days were without 
measirrablc rainfall. Frosts were reported on about ten days, several of these, 
notably on the 12th, ISth, 22d, and 31st, were killing frostu, the others mostly 
light. On the 80th there was a 
very slight fnll of snow in the eastern and middle divisions; the greatest amount 
Fell at  Qreenville, but a t  most of the other stations it was scarcely noticeable, 

Dcws were reported on about eight days. 

Prevailing wind, north. 

NOTES AND EXTRAOTS. ' 

DIREUTTON OF MOVEMENT O F  AREAS OF L,OW PRESSURE. 
[By ad Lieut. F. M. M. BEALL, Signal Corps, Ane~stant.] 

An examination of the prevailing meteorological conditions in the vicinit 
of low arena will develop certa~n characteristics usually found with a i  
areas of low pressure, such as a general movement of the air in the vicinity 
around, and inclined towards the centre of, the low area: the highest tempera- 
ture in  the east or south quadrants and the lowest in the west or north ; the 
presence of cloud and rain in certain portions of the area and fair weather in 
others, etc. 

Now, if these characteristics are uniform attendants u on areas of low 
pressure, it will be practically an easy matter, in studying t f e  tri-daily charts 
of the Weather Bureau, to draw conclusions in reference to the probable 
weather conditions at some future period, provided we are able to correctly 
define the paths the low a r e a  will pursue. 

The several forces which seem to influence the direction of movement of 

(1.) Over the region of the Unitedstates thegeneral drift of thc atmos here 
is toward the eaat., and any abnormal disturbance prevailin within ita !mih 
will be affected by this motion and eventually conform to its tirection, although 
superior forces may often muse a low area to temporarily take an opposite 
course. 
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(2. The circulation of the air around a low area, from right to left and in- 

in a well-defined areaof low pressure. This circufation immediately becomee 
su%ject to centrifugal forces, and the tendency of the revolving air to fly away 
from the centre is a parent. On the east side of the low area the air passe8 
over points of latituae having an easterly motion less than its own, which causes 
it to move to the right or east. On the west side the conditions are revemed 
and the air is thrown to the west which is also to the ri ht. That on the 
north and south sides is similarly deflected to the right. T i i s  deflecting force 
baing greater on the north side than on the south, increasing as the sine of the 
latitude as we go northward, the greatest outward pressure will be on the 
north side, and the consequent tendency of the whole area to move in that 

This deflecting force toward the north, taken in connection with 
the eastward drift, gives tho area a direction between east and north. 

(3.) The condensation of the cloud vapor about the low area, and the con- 
sequent liberation of latent heat, generates a force of importance. The liberated 
heat expands and increases the ascending capacity of the surrounding air, 
which rises and makes room for more. ermits the outside air to move 
in and supply the deficiency. The rate of coniensation in the several parts of 
the low area varies. At the point where the greatest condensation takes place 
sh'ould be found the greatest inflow of air, on account of liberated heat. The 
centre of the low area and the point of greatest precipitation do not usually coin- 
oide, but 8s the condensation of vapor and expansion of the air cause a re- 
duction in pressure at that point the area of low ressure will be influenced by 
the reduction and'move in that direction, T i c f e d  other and superior forces 
do not exercise greater influence. When t e other forces are normal or coin- 
cide with that caused by vapor condensation the influence is very marked in 
cases of heav precipitation. 

(4.) In adAtion to the effect of temperature changes mentioned under (a), 
we m11 consider such other changes as may be due to direct heating of the air 
near the earth's surface from other causes than that of condensation of vapor. 
The cloud envelope which is usually found over and about a low area, shields 

cline h towards the centre, can be seen illustrated u on any weather chart hav- 
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the earth from the direct rays of the sun during the day and retards radiation 
during the night. Around the margin of, and at broken places in, thisenvelope 
the sun will often rnise the temperature decidedly above that in the immediate 
vicinity. This unequal temperature has a similar influence upon the low area 
as noted in (a), concerning similar conditions caused by the liberation of latent 
heat. 

(15.) We have seen in (3) and (4) that the tempernture of the air about a low 
area is increased at points in several ways. unless confined this temperature 
increase causes a decrease of pressure, also a cooling of the nir in the rear 
p a d r a n t  of the low area is generally attended by an increase of pressure. 

onsidering a low aren tis a mass of air out of equilibrium, with the greatest 
departure at the centre, and introducing these tempernture disturbances of 
pressure we at once see that the points of pressure changes must exert an 
influence in disturbink the equilibrium. In  the natural attempt to restore a 
mean pressure each disturbing factor exerta itAelf in roportion to its intensity, 
and we will find the direction of the low arcs affectei accordingly. 

noticeable and should be taten into consideration, especial1 if the gra%:z 
between them is more than a tenth of an inch to two hundCed miles. The 
high area seems to have a slight attraction for the low, and the direction of the 
latter will often be slightly bended from ita normal course. For instance, if 
the high area is south of the low the course of the latter will be more eeeterl 
and if north of the low its course will be more northerly than its normal 4: 
rection. 

(7.) We sometimes find the low area will move in directions which the ap. 
f;arent forces do not justify. Such movements may be attributed either to in- 

uencing conditions prevailing beyond the field of observation, or to forces 
which available observations do not show. 

It is not intended to convey the im ression that these modifying influences 
of the movement of low areas are a g a y s  a parent, hut that one or more of 
them may be recognized upon any weather &art having a well-defined area of 
low preseure. 

(6.) The influence of a hi h area upon a low area in its vicinity is often 
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Record of temperature and preapilation at WaUinaford Conn., from 1866 to 1887, inclusive, from obeervatiom made by B. Harrboii and B. H. Cattin. 

I 1 January. I February. i March. I April. 1 May. 1 Juno. 1 July.  I August. I Septembor. I October. November. ' December. 
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ATLANTIC WEATHER UHARTS 
(Extrnots from London Nautical Qusotte, vol. 56, page ag6, 1887.1 

The Meteorological Council have for some time past been engaged in thc 
preparation of synchronous weather charts of the north Atlantic and the ad 
jacent continents for every day from 1st August, 1882, to 31st August, 1883 
* * * * and for each day they have given two separate charts--one t i  
show the barometric pressure, the wind, and the weather ; thc other to shov 
the temperature of the air, and the sea. and the weather. The observation' 
have been collected from a very Ingo number of ships, and they supply thc 
means of exhibiting, with ver considerable recision, the principal element! 
of the weather for every day L r i y  the p p r d  * * * *. The period em 
braced is that during which the international 8 stem of circumpolar observa 
tions was being carried out, and observations %.avo thus been obtained fron 
ver high northern latitudes, which could not otherwise have been procurable aril consequently the results embodied in the charts have not only been ren 
dered far more complete, but are of an exceptional value, not likely to bc 
soon equalled. * * * * The study of the weather of watern Euro e foi 
many yearn haa established, in a manner that is beyond uestion, that t i e  at 
mospheric disturbances, on which the changes of wea%er are in a grew 
measure, if not mainly, dependent, reach our western coesta after having 

m e d  for a longer or shorter distance over the Atlantic. * * * *. Tht 
feature which probably stands out in greater prominence than any other 11 
t_hese charta is the general movement from west to east of the storm-centres 01 
depressions in the middle latitudes, a confirmation of the law which has beer 
for some time fully recognized * * * *. In addltion to these travelling 
depremions or diaturbances, there is a decided teqdency in the winter monthr 
to permanent area of low barometer in the vicinlty of Qreenland and Ice 
land, on the southern border or edge of which the dlsturbances travel * 1 

-* *. There is aho a permanent area of high barometer, or anti-cyclone, 
situated in the mid-Atlantic ; this area oscillates somewhat in position, at one 
time being pushed further north than at  another, and sometimes similarly 
varying ita situation to the east or west, and much of the intensity of the At. 
lantic storms is due to the position of this anti-cyclone, since they invariablq 
skirt ita northern edge, and the westerly winds on the southern side of a dis. 
turbance are greatly au mented in strength if the high prcssure area is well tc 
the north, causing, aa tkis does, a greater barometrical difference over a given 
area. The charta show how, when this area of high barometer reading ex. 
tends farthest to the northward the storm-centres of necessity take this route 
in a higher latitude across the dtlantic, and if they strikeJhe coasta of Europc 
at all, tho touch a ver northerly oint and affect but slightly the weather oi 
the BritisK Islands. Il however, &is ahti-cyclonic area has a position farther 
to the southward, the storm systems also kee in a more southerly latitude, 
and are more likely to take a direct route for t i e  British Islands. * * * * 
At  times this Atlantic high-pressure area will extend to the coasts of Spain 
and France and even to thc British Islands; in the latter mse we L Anoy j a 
period of almost complete immunity from fitorme although with these con. 
ditions prevailing on the European side of the Atlantic the atmosphere ie 
uually in a very disturbed condition near the American coasts-storms on 
that side being unusually prolific. It is under such conditions as we have just 
described that the American storm warninp most completely fail * * * *. 

The charta exhibit in the clearest possible manner the very different con- 
ditions of weather which prevail over the Atlantic in summer to those of the 
winter, the chan ea in the latter scason being more frequent and of more seri- 
OUE character. t h e  weather R stenis in the anmmer, although they possess 
the same principal features as d o s e  which characterize the winter storms, are 
wanting in ener , probably the results of lees difference of temperature over 
a given area, an?' also to the prcsence of less a ueous vapor which constitutes 
80 im ortant a factor in storm development. '?he summer disturbances * * 

. are oken productive of much rain, but it is somewhat exceptional for these to 
he accompanied by winds of great force. I n  the winter months, on the con- 
trary g a l a  are of every day occurrence on some part of the area embraced by 
the charta, and very often Revera1 disturbances existing at one time ; on Octo- 
ber 10th there are no fewer than six storm-centres over the Atlantic at the 
same moment, aa shown by tpe synchronous chart for that day and each of 
these was accom anied by windsof gale force * * * * * ' * * * *. 

These charts akord to the navigator the most complete study of the weather. 
They show, in a graphic manner, how a vessel may be involved in a gale for 
days together ; and how one gale after another is met with on a passage with 
scarcoly a break of fine weather between them. They show that when very 
disturbed conditions are prevailing over the Atlantic, a vessel may be within 
an hour or two's sail or steam of had weather, althou h there is no indication 
of the ap roach of such bad weather a t  the position of the ship. * * * The charta afford a bird's-eye-view of winds and weather over 
the north Atlantic and the adjacent continents, they show the meeting of the 
northeast and southeast trades ; the southeast trade extending well across the 
equator into the northern hemisphere throughout the period but ita limit is 
shown to bo several degrees farther north in Angust than in bctober and No. 
vember * * * *. The chartashow that in August the temperature -of 
both air  and sea in 8Go north latitude is ahout 10' warmer on the western side 
of tho Atlantic than on the eastern, whllst north of 4G0 N. the reverse is the 
case, the temperature contiguous to the coasts of England being decidedly 
warmer than in the same lahtude on the Labrador coast, the latter difference 
becoming much more marked as winter is approached. The result of these 
differences is a very decided acking together of its isotherms on the western 
aide of the Atlantic whilst tfey open out on the eastern side * * * *. 
There is a wonderful agreement between the temperature of the air and sea 

1881 .......... 1 6 . 7  
1882 .......... 1 a.a 
1883 ........... a.8 
I88q .......... 3.7 
IB65 .......... 1 5 . 0  
1886 .......... 3.1 
1887 .......... 1 4.0 

over the ocean, but at the end of summer the air teinperature is slightly the 
warmer to the extent of 2 O  or 3O, but as sintcr is approached the sea 18 slightly 
warmer than the air. 
Table of monthly mean temperature? at Lima, Ohio, from January, 1866, to 

October, 1887, inclrm've, and monthly precipitation from January, 1881, to 
October, 1887, inclrwive, from observutions made bu Nr. F. Y. Duvis. 
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71.4 
68.4 
66.9 
71.0 
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ntion, i n  inoliea. 

2.9 5.7 3.6 0 .9  

::; 2:; ::; 7,:: 
;:% i . 8  ;:g 2.6 

4.a 2 : 1  0.4 217, 
6.2 4.6 2 .1  3.a 

Totnl for 1881,56. : 1881, 41.8; 1883, 54.6; 1884, 37.0. 1885, 35.8; 1886, 41.1. 
Nors.-observations oltemperaturo wore made n t  eun;ise, i p. m., and sunset, and 

tho menn is found by dividing the sum by three. 

The following are extracts from a paper entitled " Notes on the climate of 
the F i i  Islands," S. 18' 30', E. 1 7 9 O ,  furnished Nr. George H. Boehmer, Chief 
Exchange Division, S'mithsonian Institution, by Mr. W. H. Bruce, vice-com- 
m e d a l  agent at Levuka, Fiji, and represent an uninterrupted series of monthly 
rneteorolo ical values obtained from observations taken duringa period of eleven 
ears by k r .  J. W. D. Vaughan, Her  Majesty's storekeeper at Suva, Fiji. 

horn January 1, 187G, to August, 1882, the observations were taken at Levuka, 
Fiji, and from August, 1882;to Deccmber 31, 1885,they were made at  Suva, Fiji. 
The barometric values are corrected for temperature and instruineiital error : 

Atmonphoric prossure. -- 

.... ...... ....... ....... ...... 

Mean temperature. - ___ - -- 
Ianunry . . . I  8a .0~  82.0; 8a.o; 82.0' 81.0 82.0' 83.; 82.01 83.0~  b o '  81.01 81.8 
February.: 82.0' 64.0' 82.01 82.0: 80.0 81.0' 81.0' 83.0! 80.d 80.0' 83.0' 81.6 
Mnroll .... .; &.o! 81.0! 81.0, 81.0! 82. a b o !  8a.d 81.01 8a.01 8a.o! 82.4. 8 1 4  

75.0, E: 9 


